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ARABAN KEPADA CAL()N' : 
Sila pastikan baJ18,wakerta:; peperiksaan ini ;,nenga.ndungi 7 nluka surat bercetak dan ENAM 
00 soalan sebE~lunl anda :rrH;:m.ulakan peperik~ae.rIi ini. 
Kertas ini m.~mgalldungil~lSAM...!6l soalall, :[:IGA (Jl dalam Bahagian A dan TIGA (3) 
dalam Bahagian B 
Jawab 1JJWU:5l soalan. 
Agihan m,arkah ba.gi soalall diberikan di sut s(~be:liili kanan soalan berkenaan. 
Jawab semua soalan di datam Bahasa Mallays;,a. 
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BARAGIAN A 
1 . <a> lelasbn struktur iODosf.era yang berkaitan dengan perambatan 
gelombanl: radio. 
Describe tlte structure of the ionosphere in relation to radiowave pro/Xlgation . 
(40%) 
(b) Terbitkau ungkapan bagi fr'ekueDli berguna maksimum (MUF). 
Derive the expression for the maximum useable frequency (MUF). 
(30%) 
(c) HituDgkan ketumpatam eiektron, N yang diperlukan bagi 
lueDlemb • .li sustu isyarut pada 12 MHz yang menuju ke atas 
bahagian bawilb lapisan ionosfera pada lodut tuju 26°· 
Calculate the electron density N, required to return a signal at 12 MHz incident 
on the bottom of the ionospheric l£lyer at an incidence angle of 260. 
Diberi, CBj elektron, e 
Given electron charge. e 
jisim elektron, m 
electron mass, m 
-3L 
= 9 xl0kg. 
ketelapan raang bebas, E = 8.8 5 xl 0 -12F 1m o 
permitivity of free space,! Eo 
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Terangkan maksud istilnh··i,stilah 5wa-rnaklumat, entropi, kadar 
loakluDullt dan keupayaun saluran apabnla dikaitkan dengan teori 
InakluDlat. Bagaimanaklh keUip;ayaan saluran dikaitkan dengan 
lebar jalllr dan nisbah isyar'Jltt-ke-bising bagi suatu saluran gauss? 
Explain the tenns selj-info.l".,rzation, entropYj' information rate and channel 
capacity as appJied to injorl/1aiion theory. flow does the channel capacity 
relates to the' bandwidth and sl~!?lIal .. to-noise ratio in a gaussian channel? 
(60%) 
(b) Suatu iSY:lrat analog: d.lbndkan leba,r jalurnya kepada B Hz, 
disampel pad a kadar Nyqui;st dan sampel-sampel tersebut 
dikuantulmkan kepada 4 aras. Aras-ara~s peRgkuaDtuman KJ,K2, 
K ~i dan 1<4 dlianggap tmlli~ bersandar dan bertaku dengao 
I(ebarannkalian PI =1./8" P2 :::3/8, P3=3/~1 dan P4=1/8. Dapatkan 
.(.dar mtaldum.at sumber b,erkenaan., Jika aras-aras tersebut 
dikodkan mengguna kJd perduaanyang mudah, dan jika 
)(emungk.iIlRD berlaku ~:l, 1'2 .. :KJ dan:~ adalah sama dapatkan 
Ililai IDaldllmat purata JJ.I~~' utusan dan seterusnya kadar maklumat. 
An analogue signal is bQ'ndlin'it(~d to B Hz, sam'Pled at the Nyquist rate and the 
samples are' then quantised i?lto 4 lev~ls. The ,quantisation levels KI. K2t K3 
and K4 are assumed independent and occur with probabilities P1 = J/8, 
P2:: 3/8, P3 ::::: 3.18 and P4 =:: ]/8 . . Find the infonnation rate of the source. /jthe 
levels are coded using a simple binary code. and if KJ, K2, K3 and ~ are each 
equa/{y like.lyfind the averalie i~!formation per mej'sage and subsequently the 
injonnatiorl rate. 
(40%) 
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3. (8) Tuliskan nota-nota ring"8s, berbaotukan gambarajah-gambarajah 
jika perlu, mengenai sethtp topik berikut. 
Write brief notes, with the aid of diagrams if necessary. on each of the 
following topics. 
(i) Peolluisan saluran 
Channel switching 
(ii) Penluisan stor dan maju 
Store and forward swUching 
(iii) Pensuisan buogku!.an 
Packet switching 
(i v) Pensuisan babali ruang 
Space division switching 
(v) Pent.uisao bahagi i'oasa 
Tim(~ division switching 
(v i) Pensuisan bahagi t:rekuensi 
F7t'~quency division S}1vitching 
(60%) 
(b) Huraikall pembangunan Itier'arki sistem telekom tersuis CCITT. 
Describe ,the development ofth-eCCITT switched telecommunication system 
hierarchy. 
(40010) 
... 5/ .. 
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4. <a> Apakah raJat 'aliasing'? Terangkan. 
fflhat is aliasing e"or? Eyplal'FI. 
(30%) 
(b) Buktikan yang pegang-tet'ti.b··sifar berper'anan seperti penuras 
laluan r«~ndah. 
Prove that a zero-order-hold l;'eiJl.1!VeS like a low pass filler. 
(30%) 
(c) Berikan k,adar pensam Jpehull yang ses uai u~tuk berikut, serta 
berikan !rebab kenapa anda nnemilib nil'ai tersebut. 
lr¥hat sampling rates will be c.lppropriate for the jollowblg? Also, explain why 
the rates you ansu'er in the above are appropriate~ 
" (i),::" ".·'Satll saluran telefoJ}. t.!:rba,d .. kepadla" l.ebitr j'l,,~,r 4KHz• 
A telephone channel limited to 4KHz bandwidth. 
(ii) Satu saluran muzilk d~~ngan frekuif'Dsi isyarat maksimum 
lS:KHz_ 
A Jnusic channel with a nu:rximum signal frequency of J 8KHz. 
(20%) 
(d) Satu penukar n-bit :rang terdapat di dalam satu sistem 
perhubungan digit memJlunyai julat dinamik 96 dB. Apakab nilai 
'n' bit? 
An n--bit converter employed in a digital comn1unication system has 96 dB of 
dynamic tange. What is the value of the number of bits 'n'? 
(10%) 
... 6/-
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dengan k:ebezajelasan 0.110 ,r. Apakab n:ilai maksimum isyarat? 
A converter has dynamic range of 100 dB and the signal is encoded with a 
resolution 0.(0.1 m V. What i.s thE~ ,maximum value of the signal. 
(10%) 
s. (a) Lakarkall bentuk gelombang· bentuk gelombang bagi meogbaotar 
satu jujuksn perduaan 1101101001 menggunakan kaedab-kaedab 
berikut:-
(i) RZ 
(ii) NIlZ 
(iii) NRZ-AMI 
(iv) Kod Menchester 
Terangkan maksud penghan,taran ekakutub dan dwikutub. 
Sketch wave.forms for tranSlJ~!jttjng a binary sequence 1101101001 using the 
following methods. 
(i) RZ 
(ii) NllZ 
(iii) NllZ-AAI! 
(iv) Manchester code 
Also explain the terms unipolar and bipolar transmission. 
(50%) 
(b) Terangkan maksud pen~~kuantuman dan hingar peogkuantuman. 
Terbitkan ungkapan bagi nisbalt isyarat ke pengkuantuman hingar 
bagi satu sistem PCM. 
.Explain the terms quantization and quantization noise. Derive the expression 
for signal··ta-quantization-noise..-ratio ofa PCM system. 
(50%) 
... 7/-
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6. <a> Terangk.lln mak.sud 'unii!t(uely decipberable codes' dan kod-kod 
I,etika. 
Explain thj~ iterms 'uniquely decipherable codes' and 'instantaneous codes', 
(30%) 
(b) Manakab daripada yang ltJer iikut merupakan 'uniquely decipherable 
codes'? Daripadanya pol:l, [Illanakah mell"upakan kod-kod ketika? 
l'¥hich of the following are uniquely decipherable codes? O/these which are' 
instanJaneous? 
'(i) 010, 0110, 1100, 00011, 00110 
(ii) 0, 010, 01, 10 
(iii) 0, 100, 101,11 
(45%) 
(d) .4.pakab nitltem termampat IU~~lnbang? TerangkaD. 
What is a companded syste17'}'? EJcp/ain. 
(250/0) 
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